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0.0001). ii) Enhanced the visibility of deep structures which is
important for accurate OCT-based identiﬁcation of plaque composi-
tion and disease burden. iii) Reduced shadow artefacts (decrease in
intralayer contrast between shadowed and neighboring areas.
CONCLUSIONS Compensation was effective in improving plaque
interpretation from coronary OCT by enhancing the contrast in the
vessel wall and removing shadow artefacts. Such compensation of
OCT images may increase the accuracy of plaque assessment with OCT
during Percutaneous Coronary Interventions (PCI).
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BACKGROUND In optical coherence tomography (OCT), accurate
quantitative and qualitative analysis is crucial not only in ofﬂine
research but in online clinical applications to formulate PCI strategy
and procedural guidance. However, manual lumen contour tracing for
every frame over the entire analysis segment is a tedious and time-
consuming process. Automated computer-assisted approaches may
facilitate rapid assessment of coronary lumen contour and avoid po-
tential sources of interobserver variability. This study aimed to assess
the accuracy and usefulness of 2 commercially available automated
lumen contour detection algorithms for OCT analysis: QIvus (MedisMedical Imaging Systems) and SJM Ofﬂine Review Workstation (ORW)
(St. Jude Medical).
METHODS Automated detection algorithms were tested in 713 frames
obtained from 11 patients with Fourier-domain OCT imaging at post-
stent implantation (length: 25.711.0 mm, frame interval: 0.4 mm).
Using QIvus and ORW, automated lumen contour detection and
additional manual correction (if needed) were performed in each
frame. The automated analysis results were compared with control
data provided by an expert analyst using a conventional off-line
manual analysis system (echoPlaque4, Indec Systems).
RESULTS In paired-frame analysis, automated lumen measurements
derived from QIvus and ORW showed good agreements with control
lumen area data (R¼0.937, p<0.001 and R¼0.991, p<0.001, respec-
tively), except for several frames with signiﬁcant underestimation
resulted from residual blood or wire artifact within the lumen. In per-
segment analysis, both QIvus-, and ORW-derived mean lumen areas
were comparable with control (7.432.53 and 7.362.52 vs
7.462.46 mm2, p¼0.72 and 0.29, respectively); minimum lumen
areas determined by automated analyses were reasonably accurate
(<6% error) in 72.7% by QIvus and 81.8% by ORW (p¼0.34). Total
analysis times (including automated analysis plus, if needed, manual
correction) were signiﬁcantly shorter with automated systems
compared to control manual analysis (p<0.01 for both), while they
were equivalent between the 2 automated systems.
CONCLUSIONS Despite the remaining need for some manual correc-
tions, both of the 2 automated lumen contour detection algorithms
developed for OCT can facilitate rapid assessment of the coronary
artery.
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BACKGROUND There are few clinical studies on the pathophysiolog-
ical mechanisms of very late stent thrombosis (VLST, >1 year from
stent implantation).
METHODS We conducted a registry of stent thrombosis at 4 North
American centers with OCT imaging programs (SAFE registry). Images
were acquired in 51 patients (35 DES and 16 BMS) presenting with
deﬁnite VLST. Neoatherosclerosis was deﬁned as the lipid neointima
(including thin-cap ﬁbroatheroma –TCFA, deﬁned as the ﬁbroather-
oma with ﬁbrous cap < 65 mm) or calciﬁed neointima.
RESULTS The median duration from implantation to VLST presenta-
tion was 54.7 months in the DES and 70.0 months in the BMS group.
The frequency of cases with uncovered and malapposed struts were
76.5% (39/51) and 72.5% (37/51), respectively. The percentage of
frames with malapposed struts was signiﬁcantly higher in DES than in
BMS (16.67% [4.35, 25.93] and 0.82% [0.00, 6.35]). Lipid neointima,
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were detected in 22 (43.1%), 19 (37.3%), and 5 (9.8%) patients. Neo-
atherosclerosis was more frequently observed in BMS (12/16, 75.0%)
compared with DES (11/33, 33.3%) (p¼0.013). The percentage of frames
with neoatherosclerosis in the stent segment was higher in BMS
(60.56% [38.36, 77.86] vs. 18.18% [12.50, 39.13], respectively,
p¼0.006). Maximum consecutive lipid neointima length was longer in
BMS than in DES (5.5mm [3.0, 10.1] and 2.5mm [1.2, 4.5], p¼0.022).
There was no signiﬁcant difference in the minimum ﬁbrous cap
thickness (53.3mm [53.3, 60.0] and 50.0mm [45.5, 53.3], respectively,
p¼0.152).
CONCLUSIONS Neoatherosclerosis was the common mechanism of
VLST in both type of stents, however it was more prevalent and
diffuse in BMS . DES had a wide variety mechanisms such as uncov-
ered strut, malapposed strut and neoatherosclerosis. The indication of
intravascular imaging is necessary for the case with VLST because the
heterogeneity of underlying mechanism is present.The case with
neoatherosclerosis
Overall
N[23
DES
N[11
BMS
N[12 P value
Stent length, mm 21.6 (12.2, 35.5) 31.4 (17.8, 36.4) 16.1 (10.7, 30.9) 0.06
Stent area, mm2 8.70 (6.34, 10.41) 6.93 (5.89, 9.11) 9.05 (7.83, 10.86) 0.053
Frame percentage with
Neoatherosclerosis,%
39.13 (12.73, 64.71) 18.18 (12.50, 39.13) 60.56 (38.36, 77.86) 0.006
Frame percentage with
Lipid neointima,%
39.13 (12.73, 55.17) 18.18 (9.38, 39.13) 52.19 (38.36, 64.85) 0.007
Frame percentage with
TCFA neointima,%
4.92 (2.08, 21.43) 4.35 (1.82, 8.93) 17.57 (2.82, 30.00) 0.131
Frame percentage with
Calciﬁed neointima,%
0.00 (0.00, 0.00) 0.00 (0.00, 1.96) 0.00 (0.00, 0.00) 0.765
Total lipid neointima
length,mm
5.4 (3.2, 8.0) 4.5 (2.4, 6.0) 7.4 (4.1, 13.5) 0.096
Maximum lipid neointima
consecutive length, mm
3.0 (2.4, 6.0) 2.5 (1.2, 4.5) 5.5 (3.0, 10.1) 0.022
Minimum FC thickness,mm 53.3 (46.7, 60.0) 53.3 (53.3, 60.0) 50.0 (45.0, 53.3) 0.152CATEGORIES IMAGING: Intravascular
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BACKGROUND Computational ﬂuid dynamics allow virtual evalua-
tion of coronary physiology and shear stress (SS). Most studies hith-
erto assumed the vessel as a single conduit without accounting for the
ﬂow through side branches. Our aim was to develop a new approach to
reconstruct coronary geometry that also computes outgoing ﬂow
through side branches in hemodynamic and biomechanical calcula-
tions, using fusion of optical coherence tomography (OCT) and 3-
Dimensional (3D) angiography.
METHODS Twenty-one patients enrolled in the DOCTOR Fusion study
underwent OCT and 3D-angiography of the target vessel (9 LAD, 2
LCX, 10 RCA). Coronary 3D reconstruction was performed by fusion of
OCT and angiography, creating a true anatomical tree model (TM)
including the side branches, and a traditional single-conduit model
(SCM) disregarding the side branches. Figure legend: (A) Angiography
of a RCA, with an OCT pullback starting at *. (B) Fusion of 3D angi-
ography and OCT luminogram, using side branches to correct for
longitudinal and rotational mismatch. (C) Coronary tree model
resulting from merging the OCT of the RCA with the 3D-angiography
of the side branches. (D) Simulated ﬂow velocity. (E) Regional map of
computed endothelial SS.RESULTS Pd/Pa ratio was signiﬁcantly higher in TMs than in SCMs
(0.904 vs. 0.842, p < 0.0001). Agreement between TM and SCM in
identifying patients with a Pd/Pa ratio  0.80 under basal ﬂow con-
ditions was only k ¼ 0.417 (p ¼ 0.019). Average SS was 4.64 Pascal
lower in TMs than in SCMs (p < 0.0001), with marked differences in
the point-per-point comparison, ranging from -60.71 to 7.47 Pascal.
CONCLUSIONS True anatomical TMs that take into account the ﬂow
through side branches are feasible for accurate hemodynamic and
biomechanical calculations. Traditional SCMs underestimate Pd/Pa
and are inaccurate for regional SS estimation. Implementation of TMs
might improve the accuracy of SS and virtual fractional ﬂow reserve
calculations, thus improving the consistency of biomechanical
studies.
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BACKGROUND In patients with vasospastic angina (VSA), transient
local hemodynamic changes due to vasospasm can result in endo-
thelial damage and thrombus formation. However, its incidence has
not been well-deﬁned yet. The aim of this study was to evaluate the
incidence of thrombus and plaque characteristics at coronary spasm
segments compared to non-spasm segments in patients with suspi-
cious VSA using optical coherence tomography (OCT).
METHODS One hundred and thirty three patients with suspected VSA
were included in this study. The ergonovine provocation test was
performed in all patients for the diagnosis of VSA except patients with
spontaneous spasm. All target lesions were analyzed by OCT.
RESULTS 77 spasm segments in 66 VSA patients were compared with
46 non-spasm segments in 30 non-VSA patients. Thrombus was seen
more frequently at spasm segments compared to non-spasm segments
